A number of design modifications have been made to an extraction system for use with inhalation anaesthesia techniques in rats and other small laboratory animals. These changes necessitated a re-evaluation of the effectiveness of this equipment in limiting the operator's exposure to the anaesthetic vapours used. With a given fresh gas flow. the halothane vapour concentration in the operator's breathing zone was dependent on the design of the oronasal mask. With the optimum configuration the atmospheric concentration of halothane was less than 1 ppm.
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Previous work with a scavenging system designed for use with inhalation anaesthesia techniques in rats indicated that the halothane vapour concentration in an operator's breathing zone could be limited to 5 ppm (Glen, Cliff & Jamieson, 1980) . The system as originally designed utilized a charcoal adsorber in the horizontal position and could have allowed anaesthetic vapour to pass across the upper surface of the charcoal in the adsorber. To ensure more effective adsorption the apparatus has been modified to allow the adsorber to be placed in a vertical position. Further changes have been made to the electric fan used to draw vapour through the adsorber and to the dimensions of the tubing used to deliver anaesthetic to the oronasal mask. Because of these changes it was necessary to re-evaluate the effectiveness of the apparatus in limiting the operator's exposure to the anaesthetic vapours used.
Materials and methods
The apparatus ('Fluovac': International Market Supply, 183 Crompton Road, Macclesfield, Cheshire SK 11 8EH) as currently constructed is shown in Fig. 1 . When used with halothane the anaesthetic vapour is delivered from a calibrated vaporizer to an oronasal mask ( Fig. 2) via polythene tubing placed within a piece of larger bore flexible tubing. An electric fan is used to draw waste anaesthetic gases through this outer tubing to the adsorber ('Cardiff Aldasorber'; Shirley Aldred and Co. Ltd, Worksop, Nottinghamshire, Initial experiments using the double mask system as shown in Fig. 1 , and a total fresh gas flow of 2 I/min (1 I/min to each mask) of 2'5% halothane in oxygen indicated that the capacity of the fan was inadequate. The time-averaged halothane concentration in the operator's breathing zone was 8'1 ppm, with peak values up to 70 ppm being recorded shortly after the removal of a rat from a mask. As an alternative to increasing the capacity of the extractor fan it was suggested (M. Rackham, Occupational Health Department, ICI PLC) that the efficiency of the system might be improved by modifying the design of the mask. The mask originally supplied had an inner core which protruded 5 mm in front of the outer tubing (Mask A). The manufacturer then supplied 2 modified designs in I of which the 2 tubes ended at the same point (Mask B) and in the other the inner mask was positioned 5 mm within the outer tubing (Mask C). These modified masks were used in further experiments in which halothane concentration in the atmosphere was measured and the effectiveness of the new masks in producing anaesthesia in rats was investigated. Using a total fresh gas flow of 2 l/min 2'5% halothane in oxygen, 5 pairs of rats were anaesthetized with each of the 3 types of mask. The interval between first exposure and the abolition of the righting reflex was noted as induction time. The pedal withdrawal reflex and the degree of muscle relaxation obtained were assessed at 2, 5 and 10 min after induction. Recovery times to head lift were noted after the 10 min period of maintenance of anaesthesia.
Results
A marked improvement in the ability of masks B and C to prevent operator exposure to halothane vapour was noted. With both of these masks the concentration of halothane in the operator's breathing zone was no greater than 1 ppm.
Mean values for induction and recovery times obtained with the 3 types of mask are given in Table 1 . Very similar induction times were obtained with all 3 masks. Rats were well relaxed 2 min after induction of anaesthesia and in all groups the pedal withdrawal reflex was abolished after 5 min. Recovery times were also similar in all groups.
Discussion
A mask with a protruding inner core was originally used with this equipment, since smoke tests had suggested that this configuration would be required to prevent anaesthetic vapour being drawn up the extraction tube before it reached the animal. The effectiveness of this mask in limiting exposure of the operator to halothane vapour was presumably related to the presence of reserve capacity in the electric fan in the original equipment. With the smaller fan now being used this mask became less effective. While a marked improvement in vapour extraction was obtained with the modified masks it was feared that the recessed mask in particular Hunter, Glen & Butcher will be provided with masks with a recessed inner core (Mask C). To ensure that optimum extraction is maintained with this mask it will be necessary to ensure that any animal hair which may accumulate between the inner and outer masks is removed at regular intervals. thesia techniques in rats. Laboratory Animals 14, 207-211. Narkosegasen erforderlieh. Bei einem gegebenen Durehfluss an frischem Gas war die Halothankonzentration im Einatmungsbereich des Operateurs abhiingig von der Beschaffenheit der oronasa1en Maske. Bei einer optimalen Anordnung war die atmosphiirische Halothankonzentration unter 1 ppm.
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